vines, until completing ten samples. Bunches from north and south exposition, as well as to different height and depth within the same vine were selected, in order to ensure that the sampling was representative. Samples from organic and non-organic Monastrell were collected on August 8, August 23, September 5, September 19 and September 27 during the year 2007. To obtain the must samples, several grains of grapes were caught at random from bunches collected for each sample. The musts were obtained manually for further analysis of their contents in nitrogen compounds and oenological parameters.
Vinification
The grape was destemmed and crushed to obtain the must. For each sample (organic and non-organic Monastrell at September 27), 400 mL was used, which was divided into 2 aliquots as they were fermented-macerated in duplicate. Must were inoculated with active dry S. cerevisiae subsp. cerevisiae (U.C.L.M. S325, Springer Oenologie, France) in a proportion of 0.2 g/L according to commercial recommendations. For this, 0.65 g of dry yeast was rehydrated in a sterile flask in 7.5 mL of distilled water with 0.07 g of sucrose (number of viable cells/mL ≥ 2×10 9 ); it was kept in this medium for 30 min at 35ºC. The musts were inoculated while being mixed to obtain a homogeneous distribution. Before fermentation, the musts were sulphited with potassium metabisulfite to a final total SO 2 concentration of 70 mg/L in non-organic samples, and of 20 mg/L in organic samples. The fermentationsmacerations took place in glass fermenters with a capacity of 250 mL and with a lid with two outlets; one for sample extractions and the other with a CO 2 trap to allow its exit and prevent the entrance of air during the alcoholic fermentation. The orifice for sample extraction was covered with a septum during the fermentation. The fermenters were placed over magnetic stirrers, to ensure a homogenous fermentation. The fermentations were carried out in a hot incubator at a controlled temperature of 28ºC. The evolution of the fermentation was followed by the daily measurement of sugars through the refraction index at 20ºC, using a refractometer CT (Sopelem, France). The samples were taken when the alcoholic fermentation was finished (reducing sugars < 2.5 g/L).
Oenological parameters
ºBaumé, total acidity, volatile acidity, pH, reducing sugars, and alcohol of different samples were measured using ECC (1990) methods. The color intensity was determined by sum of the absorbance at 420, 520, and 620 nm, being this parameter called "color index".
Analysis of amino acids and ammonium by HPLC
The analysis of ammonium and amino acids was made using the method described by Garde-Cerdán et al. (2009a) . The derivatization of amino acids and ammonium was carried out by reaction of 1.75 mL of borate buffer 1 M (pH = 9), 750 L of methanol (Merck, Darmstadt, Germany), 1 mL of sample (previously filtered), 20 L of internal standard (2-aminoadipic acid, 1 g/L) (Aldrich, Gillingham, England) and 30 L of derivatization reagent diethyl ethoxymethylenemalonate (DEEMM) (Aldrich). The reaction of derivatization was done in a screw-cap test tube over 30 min in an ultrasound bath. The sample was then heated at 70-80ºC for 2 h to allow complete degradation of excess DEEMM and reagent byproducts. The analyses were performed on an Agilent 1100 HPLC (Palo Alto, USA), with a photodiode array detector. Chromatographic separation was performed in an ACE HPLC column (C18-HL) (Aberdeen, Scotland) particle size 5 m (250 mm x 4.6 mm). Amino acids were eluted under the following conditions: 0.9 mL/min flow rate, 10% B during 20 minutes, then elution with linear gradients from 10% to 17% B in 10 minutes, from 17% to 19% B in 0.01 minutes, maintained during 0.99 minutes, from 19% to 19.5% B in 0.01 minutes, from 19.5% to 23% B in 8.5 minutes, from 23% to 29.4% B in 20.6 minutes, from 29.4% to 72% B in 8 minutes, from 72% to 82% B in 5 minutes, from 82% to 100% B in 4 minutes, maintained during 3 minutes, followed by washing and reconditioning the column. Phase A, 25 mM acetate buffer, pH = 5.8, with 0.4 g of sodium azide; phase B, 80:20 (v/v) mixture of acetonitrile and methanol (Merck). A photodiode array detector monitored at 280, 269 and 300 nm was used to detection. The volume of sample injected was 50 L. The target compounds were identified according to the retention times and the UV-vis spectral characteristics of corresponding standards (Aldrich) derivatizated. Quantification was done using the calibration graphs of the respective standards in 0.1 N HCl, which underwent the same process of derivatization that the samples. The analysis of amino acids and ammonium was done in duplicate, so the results showed for amino acids and ammonium in the grape samples were the mean of 2 analyses and the results for the wine samples were the mean of 4 analyses, as the fermentations were done in duplicate.
Analysis of volatile compounds by GC-MS
The fermentative volatile compounds were analysed following the method described by Garde-Cerdán et al. (2009b) . Compounds were extracted by introducing the polydimethylsiloxane coated stir bar (0.5 mm film thickness, 10 mm length, Twister, Gerstel, Mülheim and der Ruhr, Germany) into 10 mL of sample, to which 100 µL of internal standards γ-hexalactone and 3-methyl-1-pentanol solution at 1 µL/mL, both in absolute ethanol (Merck) was added. Samples were stirred at 500 rpm at room temperature for 60 min. The stir bar was then removed from the sample, rinsed with distilled water and dried with a cellulose tissue, and later transferred into a thermal desorption tube for GC-MS analysis. In the thermal desorption tube, the volatile compounds were desorbed from the stir bar at the following conditions: oven temperature at 330ºC; desorption time, 4 min; cold trap temperature, -30ºC; helium inlet flow 45 mL/min. The compounds were transferred into the Hewlett-Packard LC 3D mass detector (Palo Alto, USA) with a fused silica capillary column (BP21 stationary phase 30 m length, 0.25 mm i.d., and 0.25 μm film thickness; SGE, Ringwood, Australia). The chromatographic program was set at 40ºC (held for 5 min), raised to 230ºC at 10ºC/min (held for 15 min). The total time analysis was 36 minutes. For mass spectrometry analysis, electron impact mode (EI) at 70 eV was used. The mass range varied from 35 to 500 u and the detector temperature was 150ºC. Identification was carried out using the NIST library and by comparison with the mass spectrum and retention index of chromatographic standards (Sigma-Aldrich, Madrid, Spain). Quantification was based on five-point calibration curves of respective standards in synthetic wine. The analysis of volatile compounds in the wines was done in duplicate, and as the fermentations were done in duplicate, the results shown for these compounds were the mean of 4 analyses.
Statistical analysis
The statistical analysis of the volatile compounds data was performed using SPSS Version 17.0 statistical package for Windows (SPSS, Chicago, USA), by means mainly of one-way analysis of varianza (ANOVA).
www.intechopen.com Table 1 shows the oenological parameters in Monastrell organic and non-organic grapes during ripening. At first, in Monastrell organic samples the weight of 100 berries was higher than in Monastrell non-organic, but from 12 th September, Monastrell non-organic continued rising and Monastrell organic dismissed. Therefore in Monastrell non-organic the weight of 100 berries was higher at the end of ripening, probably due to the irrigation. ºBaumé/total acidity index is used as a tool to measuring the industrial maturity grape, indicating, in general, the highest index the best value for harvesting. As can be seen in Table 1 , Monastrell organic samples showed higher values for this index than Monastrell nonorganic, although at the end of ripening the differences dismissed. The pH of the grapes evolved in the same way in both types of Monastrell, showing a tendency to increase throughout the ripening until the last point, in which slightly decreased. Finally, the color index also showed similar evolution in both types of grapes, but with the highest values in Monastrell organic, which could be related to the weight of berries, which being higher for the Monastrell non-organic, resulted in a lower concentration of phenolic compounds.
Samples
Weight of 100 berries (g) Table 2 shows the evolution of ammonium, amino and assimilable nitrogen concentrations, and total amino acids during grape ripening. The ammonium is the nitrogen source preferred by yeast, as it is the first nitrogen compound that they assimilate during alcoholic fermentation (Cooper, 1982) . The ammonium nitrogen concentration decreased after veraison, which occurred in August, between 1 and 8 in Monastrell organic and between 8 and 23, in Monastrell non-organic grapes. Before veraison, approximately the half of nitrogen in the pulp is as ammonium nitrogen, but after veraison it is transformed in amino acids and its concentration dismissed (Blouin & Guimberteau, 2004) . After veraison, ammonium concentration changed and at harvest moment (27-sep) was higher in Monastrell non-organic than in organic grapes (Table 2) . Ammonium content in the lasts sampling was low in both types of Monastrell, but it was between the usual limits for this compound in grapes (5-325 mg N/L) (Bell & Henschke, 2005) . Table 2 . Nitrogenous fractions (mg N/L) and total amino acids (mg/L) of the different samples during grape ripening. All parameters are given with their standard deviation (n = 2).
Nitrogenous fractions of grape samples during ripening

Samples
The evolution of amino and assimilable nitrogen concentration was similar (Table 2) . Both nitrogen fractions increased after veraison in Monastrell non-organic grapes. In both types of samples it was observed that amino and assimilable nitrogen decreased. This decreasing occurred in Monastrell organic grapes at the end of ripening and in Monastrell non-organic in September, between the 12 and the 19, and then increased at the end of ripening. At the harvest moment, amino and assimilable nitrogen concentration were far higher in Monastrell non-organic than in Monastrell organic grapes. These differences in nitrogen compound contents can be due to the different fertilizer and irrigation. The fertilization of Monastrell organic grapevines provided more nitrogen than that of Monastrell organic, and moreover the last grapes only received nitrogen once. The irrigation also helps to the nitrogen assimilation by the plant. In order to the alcoholic fermentation evolved properly, musts have to contain assimilable nitrogen concentration above 140 mg N/L (Bely et al., 1990 ). This did not occur in the case of Monastrell organic (Table 2 ), which could cause that its fermentation was slower than that of Monastrell non-organic, as lately will be discussed. Both Monastrell, non-organic and organic, showed higher total amino acid concentration at the end of grape ripening than at the beginning, which indicates these compounds were accumulated throughout the ripening (Table 2) . Monastrell non-organic grapes showed higher total amino acid concentration than Monastrell organic at harvest moment, probably due to the different irrigation and fertilization, as we write above. This is important as these compounds affect the fermentative kinetics (Bisson, 1991) and the formation of volatile compounds during alcoholic fermentation (Rapp & Versini, 1991 Huang & Ough, 1991) . Figure 1 shows the amino acid concentration in organic and non-organic samples during grape ripening. Monastrell non-organic grapes had higher concentration than Monastrell organic in all the amino acids at the harvest moment and, in general, during grape ripening, except one week before harvest, date in which Monastrell organic showed the highest concentration in many of them. In both types of samples the majority and minority amino acids and so the qualitative composition was the same. Arginine was the most abundant amino acid in both types of samples, as other authors have shown Henschke & Jiranek, 1993) . This is important since arginine is one of the amino acids preferred by yeast as nitrogen source (Bell & Henschke, 2005; Cooper, 1982) . The concentration of this amino acid in both types of Monastrell was higher at the end than at the beginning of ripening. Alanine, the second amino acid most abundant, also was higher at the end than at the beginning of ripening in Monastrell non-organic, but no in Monastrell organic. For some of the aroma compounds that are produced in the alcoholic fermentation, the precursor amino acids (threonine, isoleucine, leucine, valine, phenylalanine, tyrosine and methionine) showed lower concentrations at the end than at the beginning of ripening in Monastrell non-organic. However, in Monastrell organic, although threonine and phenylalanine also dismissed their concentration, the others showed concentration slightly higher at the end than at the beginning of ripening. These amino acids are very important since they can affect the aromatic quality of wines, because higher alcohols come from them directly (n-propanol from threonine, 2-methyl-1-butanol from isoleucine, 3-methyl-1-butanol from leucine, isobutanol from valine, 2-phenylethanol from phenylalanine, and 3-methylthio-1-propanol from methionine) and some of studied esters indirectly, as they come from these higher alcohols. The concentration of the rest of amino acids (serine, glutamic acid, histidine, aspartic acid, glycine and lysine) decreased or remained constant in both types of samples, except glutamic acid and histidine in Monastrell organic, concentrations of which increased at the end of ripening. All of these amino acids are considered good nitrogen sources for yeast Henschke & Jiranek, 1993) , except lysine and glycine, which are not considered good nitrogen sources for S. cerevisiae, although they could be metabolized by other microorganism, such as non-Saccharomyces yeast (Cooper, 1982) . The most abundant amino acid, arginine, was higher at the end of ripening than at the beginning. For this reason, as we write above, the total amount of amino acids in both types of samples -although slightly in Monastrell organic-was higher at the end of ripening than at the beginning, despite the rest of amino acids separately did not show this tendency.
Free amino acid content in the grape samples during ripening
Oenological parameters of wines and kinetics of fermentation
Wines from Monastrell non-organic grapes showed lower total and volatile acidity than those elaborated with Monastrell organic grapes (Table 3 ). In both types of samples volatile acidity was low and below levels detrimental to wine quality (Ribéreau-Gayon et al., 2006) . The pH of wines was lower in Monastrell organic than in non-organic samples. At the end of fermentation almost all the sugars in the medium were consumed, remaining in both types of samples very low concentration of them. Wines elaborated with Monastrell organic grapes had higher alcoholic degree than those from Monastrell non-organic (Table 3) , as these grapes showed lower concentration of sugars in the initial musts (Monastrell non-organic: 161 g/L; Monastrell organic: 210 g/L). Likewise, color index was higher in wines from Monastrell organic than in those from Monastrell non-organic. This was due to grapes used to elaborate them showed the same trend (Table 1) , and the higher color index in musts, the higher color index in wines (Franco & Iñiguez, 1999) . Therefore, we can say that wines from Monastrell organic grapes will have the best color.
Fig. 2. Fermentation kinetics (a. Monastrell non-organic; b. Monastrell organic).
In Monastrell organic samples fermentation was slower (6 days) than in Monastrell nonorganic (4 days) (Figure 2 ). This was due to nitrogen compounds content were higher in musts from Monastrell non-organic than in those from Monastrell organic (Table 2) , and to Monastrell organic musts showed higher reducing sugars concentration than non-organic ones. Therefore, fermentation kinetic was favored when the medium showed higher nitrogen content and lower carbon content. Table 4 shows the nitrogen fraction of the wines from Monastrell organic and non-organic. As we write above, the ammonium is the first nitrogen source used by yeast. For this reason, in the fermentation carried out with Monastrell non-organic all the ammonium nitrogen had been consumed and in those from Monastrell organic only rested 1.6 mg/L in the wines. However, if we observed the Table 2 , we can see that grapes from Monastrell organic presented at harvest moment lower content in ammonium nitrogen, so the yeast had consumed less quantity in this fermentation. Moreover, low concentrations of ammonium in the initial must could promote an increase of higher alcohols in the wines, because the yeasts are forced to use the amino acids of must as nitrogen source (Usseglio-Tomasset, 1998). Therefore, it would be expected that wines from Monastrell organic show higher quantity of higher alcohols than wines from Monastrell non-organic.
Nitrogenous fractions of the wines
Sample Ammonium nitrogen
Amino nitrogen Assimilable nitrogen Monastrell non-organic -58.5 ± 4.1 17.5 ± 0.4 Monastrell organic 1.6 ± 0.1 26.4 ± 1.6 16.1 ± 0.5 Table 4 . Nitrogenous fractions (mg N/L) of the wines. All parameters are given with their standard deviation (n=4). a b
As we can calculate with data from Tables 2 and 4 , the percentage of amino nitrogen consumed during the alcoholic fermentation carried out with Monastrell organic samples was slightly higher than those carried out with Monastrell non-organic (59.4% in the first and 52.4% in the last). However, the total consumption of assimilable nitrogen was far higher in the fermentation of Monastrell non-organic samples than in the fermentation carried out with organic samples.
Consumption of amino acids during the alcoholic fermentation
During the alcoholic fermentation, both in Monastrell non-organic and organic, the most consumed amino acids were arginine, alanine, serine, and threonine (Table 5) , and these compounds showed also the highest concentration in the grapes at harvest (Figure 1 ). All of them are considered good nitrogen sources for S. cerevisiae, so this yeast consume them priority during alcoholic fermentation (Barrajón-Simancas et al., 2011; . Regarding to amino acid precursors of higher alcohols (phenylalanine, leucine, isoleucine, valine, tyrosine and methionine), their consumption were higher in Monastrell organic fermentation, with exception of methionine and phenylalanine (Table 5 ). Glycine and lysine, which were the amino acids with the lowest concentration in grapes at harvest, were excreted or consumed at very small amounts during alcoholic fermentation, probably due to S. cerevisiae does not metabolize them. Yeast, during the alcoholic fermentation, metabolized 78% of the amino acids presented in the initial Monastrell non-organic must and 71% of those in initial organic must. As yeast inoculated in both fermentations was the same, the different consumption of nitrogen compounds could be due to yeast adaptation to the initial medium conditions, that is to say, the higher amino acids quantity, the higher consumption (Garde-Cerdán et al., 2011) . Figure 3 shows the concentration of higher alcohols in wines elaborated from organic and non-organic samples. Higher alcohols have not been considered as factors of wine quality, as they posses fusel-like odors (Mallouchos et al., 2002) . However, they contribute to the wine aromatic complexity in moderate concentrations (<400 mg/L; Ribéreau-Gayon et al., 2006) . Monastrell non-organic showed a quantity of total higher alcohols close to this limit, but the concentration of these in Monastrell organic were higher. As we write above, the great formation of higher alcohols in the alcoholic fermentation could be due to the low ammonium concentration in the initial musts, especially in Monastrell organic (Table 2) . Monastrell organic showed higher concentration than non-organic in propanol, 2-hexen-1-ol and 2-phenylethanol, with this last compound being the only alcohol described at a sensory level in pleasant terms (Versini et al., 1994) . In the case of isoamyl alcohols, 2-methyl-1-butanol and 3-methyl-1-butanol and isobutanol, their differences in both types of wine were not significant. The concentrations of 3-methylthio-1-propanol and 1-hexanol were lower in organic than in non-organic wines. Monastrell organic had higher concentration of total alcohols than non-organic, which may be related to the higher sugar content (Butzke, 1998; Marchetti & Guerzoni, 1987; Lorenzo et al., 2008) . Moreover, Monastrell organic grapes were lower nitrogen content than non-organic grapes (Table 2) , which can explain the less synthesis of alcohols in the fermentation of non-organic grapes. This is because, as we have written in the section 3.5., the higher nitrogen concentration in the initial must, the less alcohol synthesis during the alcoholic fermentation (Torrea et al., 2003; Ugliano & Henschke, 2009; Vilanova et al., 2007) . Esters are very important compounds on wine quality, as they are the main compounds responsible for the fruity and floral character in wines (Ferreira et al., 1995; Franciolo et al., 2003) . All the esters studied showed higher concentration for Monastrell non-organic wines, except 2-phenylethyl acetate (Figure 4) . Thus, the concentration of total esters was higher in non-organic than in organic samples. This is in accordance with the results obtained by Moyano et al. (2009) for Sherry wines, who explain the higher production of esters in nonorganic due to the higher concentrations of SO 2 in this type of wines, like Shinohara (1986) and Valcarcel et al. (1990) . Figure 5 shows the concentration of acids in wines from organic and non-organic samples.
Monastrell non-organic Monastrell organic
Formation of volatile compounds in the alcoholic fermentation
In the same way that alcohols, although these compounds are not associated with wine quality, their presence plays an important role in the complexity of the aroma (Shinohara, 1985) . Monastrell non-organic showed higher concentration of octanoic acid than organic samples, and the concentration of decanoic acid was slightly higher in Monastrell organic. Therefore, the concentrations of acids in these samples are also in accordance with Moyano et al. (2009) .
Conclusion
The differences in irrigation and fertilization in Monastrell organic and non-organic grapes probably led to the different composition in nitrogen compounds and amino acids in both types of samples. And this, in its turn, carried out to the different kinetics of fermentation, being the alcoholic fermentation slower in Monastrell organic than in non-organic musts. According to this, the optimum harvest moment, in terms of nitrogen composition of the must, would be different in both types of samples, being later in Monastrell non-organic. The consumption of nitrogen compounds during the alcoholic fermentation by the yeasts was directly related with their initial concentration in the must. The amino acid profile and amino acids most consumed were the same in both types of samples. Finally, about the formation of volatile compounds, the concentration of total alcohols was higher in Monastrell organic wines, which could be due to the low ammonium concentration in the initial musts. However, the concentration of esters and acids was higher in Monastrell nonorganic, which was related with the higher amino acid consumption in this type of sample.
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